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(54) TORQUE SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To raise the sensitivity of 
detection of a magneto-striction type torque sensor by 
increasing effective magnetic flux passing through a 
magnetostrictive material. 

SOLUTION: Concerning to a magneto-striction type 
torque sensor to be fitted to the steering shaft 2 of a 
car, a cylindrical magnetostrictive material to be fixed to 
the shaft 2 is fitted onto the shaft 2 through the medium 
of an intermediate sleeve 7 so as to generate strain by ( 
the torsion of the shaft 2. In the intermediate sleeve 7, a '% 
plurality of window holes 7a is formed at equal intervals % 
circumferentially at regions where the magnetostrictive 
material 8 is fitted. The shaft 2 has the same diameter 
at a region where the magnetostrictive material 8 is 
fixed, and air gaps P are formed between the 
magnetostrictive material 8 and the shaft 2 by the 
window holes 7a. 
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P*5StffiSnS„ <koT. h;U^-fe>-9-l©^ffi)Sg?r 
i?lA-5ii*©3iSW53!l»TDiS*5 3 6{ci«x.. 
^ V -77 ©Wtt*iS e.CCffiTLT#{i h )H7%tO0 © 
M*©^*$*>3 6&Cfl±-f $/c. fiB9gft8«-e 
©$4^|S]**S15^«:te^irtjgffi^-ciHlS|57 b (Ct o 



(6) 

9 

-Cr#fc£l&g|5P2K:}g*S©r &©*8{Cg;£|Sjlt 

too44] ioT, co^mmm^xtumro^W: 
amen*. 

( i ) <wina y-^7<wwaiB«:s»ffl©3E?t7 a cam 

x.. afrftCCMSEias (<0'ftg&) 7b£J&f£bfc© 
r. «ffit*8 4W7 h2 4©RSJtcJ:9j£<,>£l$g|5P* 
*S"C*. ®Mtt8©W$IK£©;*6&SifJin. 4>ffl^ 
y-77©3 6&SBIttfcT«Birfta. S£oT. ft 
lXfUMCCtt't. h*j»te>*M©tftia«tt*-JIlSl io 

[0045] (2) C0SP7 bKJ:-5riflffitt8 4ifHI^ 
•J-^7 4©IBHC"C*teSB«P2«:. B£tt8#t© 
rt/BHHUJ^* (4>&.< 4 fc*©«WS»jai(c*J(,»TiaSl[i 

M*8 ic8#Mcft< ftft*3R*p 2 r-Jismtc 

amr § , isst 8 ©asji-iBicc «t i> m&m^omm 

C4#r ft S„ 
[0046] $ 1 HJBB»(c*H,»r (3) . 

(4) V&^AM#nWcff6ft*. 20 

[0047 ] £©£tkKttK. Jft l JOHWtcirt?*!/ 
+ 7 h 2 {c*$or4>ia* <) 7 «K6t4iiic< u 

Y 2 tth;l> 1 «SOT*flSfit?*JBISftS||<« 
ttS*lfc<CH-l»2a?Mfl/a,>S. *IBxy-^7tt 
<OTi»2 aKI»#*J:9fcj/t7 H2fcJ>MK3tvCl> 
4. R«tt©ttE*f 8 B^rn* y 7 ©*HSffi(C5Bft 
7at*«tt»rW9c3hrt»4. C©fc«>. mm* 30 
©rtSEWKCtt. ^7t7 atefcorrft-SSMSP 1 4 
< tftig|S2 aiCtotTJ^SP 3 4#9&£<*ft. 
m 2 JtHtiMJ: 9 #>& 9 £k>£Kt8P #R8 ;* ft 
[0 048] C©tj}|&CcJ;ftCf. 82SISB&«ctfc'«. 
<tfft8P2 aK£&$BP3#Jtt&ra^8©ttttK 
BS«36«WP'*-4Gi*»6. fiB^M8*fflSWSftiS^*s- 
HifA£C4CcfcS. Sfc. <t;ti»2a«:J:orJ/* 
7 h2©HHt4*i(ST-rS©-C. + 7 b2K.—MV)U> 
#fMI 1/fcHKWBffl* 8 ©S»¥#> J: 9 IfiLhT S. «t -a 
T. h;H'-b>-9-l©tta«K*lll2j|lteB«J:»)*>S 40 

6cc-iiSAsc£#rts. *fa^';-^7© 
s^isi©tt>^*5^P3fcj:or^fo3n-2>©-c. mm 

tOhS < 49. fi5Stt8©ffi51-E^-)i«ix.6n-2). 
iot, ttffl®#©*agtt*-J8Ki±-c ft s. 
[0049] 3Si8BBtt±BK:|Hje3*vJ*. «T 
©<fc9KLT&<fci>. 

(n) a8(C^f cfc^CC, 4»lffl*y--:/7©<tfft8|57 
cfcWKJ:o"C2IMB«BiSl,Tt>J:t». tt£tt8fi< 
tfft»7c(c»#SJ:$«:RW6iva»s. c©8Jj£«: so 
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i-jtt. <tfft»7cKJ:52^PKJ:or*»MB 
3X0W1Q. h*?3fc9©fl^8©B»*©in0iCj: 
9. a— h2©<^4aJniSrS*-rSC4i5c 
<. hJU**>?l©ttfflfflffi*»«>ac4jD«rfc$. 
3teM*8#^flK:5Waj£a*2BapriaiO 
U B8Stt8«:fflnEffl*s**>9»t>©-C > teftfiif© 

[0050] (m) h 9 j:sk. fiBst*8£-s 

©***fi^l/fc**PWHC||*8b*ow. «MW8 
3r> + 7 h2©*f®ffi±Cc:/y »!?S«ft:fltt£(/Cfc 
«*t». HS^8©rtjgffltc(3:Wffi{c*2,2o©ilgl58 b 
KJ:9*©flBK|!3»8ciWI3«S*i*. C©l*»cj:o 
Tfe. a— h2©<D f *lJlOI*S«r*C4 
ft<. JSMt*8 4J/f 7h2©ra(c2B8fiPP*JT?*5© 
r. c©^gpp(cj:9. WSftS&ifioifJjn, flffitts© 
WttffiT, «£t*8©ffittEili©mWiae>ft*. 
T. l-;b*Hz>in©t£tfi)ig©fi±, RUfm<D%m 
JBtt©B5±4H S C 4 #r ft 5 . 

[0051] (p) siofcjjvrj^K:. twin* y- 7 

7©rtjg®(C(HgiJ7d?r}f^-rSC<!:{C < t9 > -> + 7 h 
2 © < t«i»2 a 4 ffia* - ^7 4 ©Ulcer* &£Bt 
»P*J:9lE<»«r*SJ:5{Cl/rfcJ:t». C©«^ 
tefcfttt. Jfl^tt8 4ii4*«Him*^-rc4*5r 
ft. Lrt>fcV+7h2 4$ffl*y-7'7 4©M;£©KI!l14 
*<£Trft3. i-oT, ^*fc>tfl©ttllil«tt** 

*sc4*5-efts. 

[0052] ( r) 01 l(CqtTJ:9ic. W7 F2© 

< o*nsp 2 a cc*rax y -7*7 *hw* j: 9 (c^Ks'-a- 
A:«isE4Ut:*>«fc(,>. *fc. Hi 2(c^-rJ;^K: > fiSS 
tm*»fe&SB8ffitt4lyr©«S^»J-^l 5*i/+7 
h 2©< l?ti»2 aK»*«*J: 5(cj*W3efc*jS4 U 

rfej:i>. cn6©»BKKj:ntf. mmtt8*>w&xv 

44^Cc, -> + 7 h2©Htt^<i>'naJ2 aKJ:9^S 
<t/T«ffitt8t»«2^»;-^l 5©#ah;bi'Ste9 
©S#3S£*ft<U F;W^-fe>lM©^tH!aS?rW* 
4C4*5-cft4 <> J;,t, 11 lRCflgi 2©^ig?r}f 

>1»-l©ttffl«flE4l«l±S-ttac4*Jrft6. 
[0053] ( q ) tpfa* 9 - 7 1 7 tC^©JS#|6j(Cjgifc 
©»^7 a*g:»S^b9CC. ffflg©S^2<i©*p B ^ 

•;-^*ft? h2&cjw£$#Tia§is»£i,. cne> 

2ffl©tbR3^ 9 -7"©^MiceMW8 ^rtHMHIgK: 
TK^L. fiS^W8 t^t7F2 4©H(cSMa(«;^fiS 

[0054] ( t) m2mMBm<D<pmz<)-77&i' 

+ ? V 2©< Uti$2 aCC^K$#fc«}fiS4 bX 4><t 
l>. C©^fiX«:j:n« t ®2HM5.^«:lt^ > <0'M§p 
2aCC«t92^g|J?r§6K:m<5l^rft. W^S8^«r- 
I^Jf^S. */c. S/ + 7 h2©PMtt*Ky*lg|52aCC 
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[0055] (s) 3-f 1 OZ^ftftZtctiXD^TV 

— tf(C*fU 3-* 1 0©*7* ^^©{igmS 
7* h*W«cr*irt. BStt8±3-*l O&tf-ft 

[0 056] (k) «E**8**«!>aiiecttfc»8a© 

[0057] ( -n m$8 i xim*m2 K.i?M<mw 

W3ktttmESS8t$:& <? <fc 5 KSW 6> ft S C £ CC J: 9 if 
tSgmmW&Zti'C^Z. c©0D8KJ:*itf v tt&fcH 

fcioT. W8li&3;©m tt*UJN©im©&Ttfft 

[0058] (p> n«a5{c*ji»r. mmmtttm 
mmKzvmJifticiQ^xw.mmztix^z. c© 

ateWcfctitf. JS#fafca65£TSH»BRtt*l©JJ 

.tot, m*mtmu<D$}mmiiti6. 

[0059] (n) lf^4X»W*«5 CCtel^T. wi 

nHSttftSB o Ttt tfc $ ti i> J: 5 IcBfc s txtc < O'ftSPi 
£WfS. c©«WtKJ:ft«. Jta^JcfcoTRBW© 

■3rT:*fc2Ba«crtjBffl^fl:T?»rs<:4*Jr*. is 

[0 06 0] 

[#6«©J&*] ^Ifl^fcJ: 5(c||#S 1 ft!eiE©#£ 
WK«fc*i«. «S#£^ttlfa©ttJSffii©ratc£|K8ii 

fc©t\ h;H'-fe>-^©^HifflK i &^»SCi^'r* 

[oo6i] m#B2 (ceno&Htc tttttttt 



(7) ^fg§ip 10-339678 

12 

j£W*gfa<*ft£J:5(c. 6&M#©T®tc}g-f-*><i:5K: 

[0062] iHBis (ce«cumicj:nu. tt^auw 

«:^K3tifcH«l*«:«wtelia^*5i,>ttiaiSKJ:o 

K<fc9. 3*S2«:ai8©*Wi|g«{cF;u^-fe>if© 
WHJBKiJttoSiifcK:. 4*tfift9©?HUEtteiftiI: 
10 t/TfcWfl.t*iK©4c&#T*a. 

[0063] S*3B4{cffiig©^?8«:j:ti«. RSIitc 

ass* s a i'«e> $ ncsto. 
[0064] n*85 tcfa«s©iEW{c .tntf , wmm 

ibis©^^™*. mmimmmmmtxfc< 

20 Cftl«K»««t^K»W6tiraBlS©-»JWBlfRSh 

1. 

[B2 ] <p®* v-7tmmmm$m®. 

[0 3 ] > + 7 h £ *|BX U - ^SO'!lg« 4 M 

810. 

[04] h;l<dHz>-«>iW7 Hc«HJ*ifct0ft6* 

30 -r»fffi0 o 

[05] s25aBB«Kfewa*ray>y*5wm 

[06] h;b*H2>-9-©g|J»BTfflH. 

[07] nsmniemKhvi \->\>>? ^^<mmm 
0. 

[08 ] 8QM© h^*-fe>tf©S$a»iHD0. 

[09] 08ig)iSSlJt»|©h;b^-fe>lf©g|5^ifffi 

00 

[010] 09i^^^(l0!)©hJUi'-fe>-9-©gp^»tffi 
40 0. 

[0 1 1 ] 0 1 o bwmmv \-)i>?*y?<DtmWt 
mm. 

[0 1 2 ] 0 1 1 tmuzzmo h)nn2>y-<Dffi>m 
mm. 

[013] mumictoiiz hbttyv-omm 

0o 

[014] mt< btot>i2>1i<D$lftVffim. 
50 2a -<CKh8B. 7 •RISf«libr©*ra^y-7' l 7 
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a ••SffiftiL-COJgft. 7b-G0». 7 c -IHgBi I, *fcfcliffl:3-Ok 1 5 -fiftStti UTOiSMX P 
■CCXC/ftSIS, 8-tt2tt. 8C-IH8B. -2HR8. 
4*R4 0r©BS8ffl3-fA. 1 2-ttffi*S4Lr©* 
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